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(54) APPARATUS FOR FEEDING LIQUID RAW MATERIALS FOR CVD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an apparatus for 
feeding a liquid raw material for CVD which can feed a source 
gas for a long time continuously while preventing the source gas 
from reprecipitation. 

SOLUTION: The apparatus for feeding a liquid raw material for 
CVD comprises a vaporizer for vaporizing the liquid raw material 
fed by a liquid raw material feeding apparatus 30, which 
comprises a capillary 31a inside of which the liquid raw material 
is fed, a capillary insert part 31 in which the capillary 31a is 
inserted, a cooling gas feeding part 32 provided around the 
perimeter of the capillary insert part 31, and a carrier gas 
feeding part 33 provided around the perimeter of the cooling 
gas feeding part 32, and is characterized in that the capillary 
31a is inserted to the capillary insert part 31 so as to be 
attachment/detachment convertible, and that its edge 31c juts 
to the vaporizer side more than the edge 32a of the cooling gas 
feeding part 32 and the edge 33a of the carrier gas feeding part 
33 do. 
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(54) CVD^#i§Cft{&i&ge 



(57) [KM] 

■cam L rHfl^ £i&*£-r « c fc pflfitt cvDH 

*§ffl«3 1 aMiASti5^aS»A9 3 1 ^Sfl9 

bhfc + ^'J7#XftU93 3i:^6<j:y, ^if3l 

tic. *<&ft«SB3 1 o*t*»*X«|ft»3 2(D5fe5g^5 
3 2 a^lX^vyT^TXtt$&gP3 3(7)$feiSa5 3 3 a «fc y 

»ift»«rzawi lti*4 c t zimtir §cv dais* 
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WiA»tDttJ8£ttyH^-e»itt>*u ffiE^SDB&tf 
ffir f a «if a ffl $ -r * to a> *rx £ ti 

TIH»*'xS«fit-r**-v y7#x*<1lflE>fr»;tfx«l8 

aSSB&tf WE** 'J 7**X«*&fiP<Z)5feiafiB<fe U WEftft 
SMHdSSttl LTl*« C 4: C V Dffl;SH*Jjjl*'4 

[»#a2] mrEftft«». wE«(*is»««»fc 
a? hx mEftttom $■ m^t-r « 9utm t . mtm<t 

If3j< J1 1 \ztm<D C V D JH&ttEi*40t&£a. 

TOEiMbfil*. mEtt{*ffi*4A<1HrE^ 

f^HUb-f &<£5l:: N HTE^«ffl«a)*ttSBA^&fflE«ftS 

©MittSTf^paHiSfcitTiirtstifttttfc. mea 

fbS(7)iggprc(S8ftS|J*f/)<«tx. 6*iT 1*4 z £ S«F«fr 
1 ttl* L»#JS 2 OL>-r*tA>|cEKcD CVDffl 

MMaiMttlMl] 

[000 1 ] 

*1* C V Dfflag«:ra*4«»S6«irH-r * t <DT-$>Zo 
[0 0 0 2] 

<»7 7K> «ky t*L^b1*H«»(*i:Lr. Y-B 
a-Cu-Ol Bi-Sr-Ca-Cu-Ol Tl-Ba- 
C a-C u-ORft^0)K<b«!lia«W«:A<*flStLT^ 
4» fit, c*i&(&»fc1*IE«»{*te* S*^-:? 

sst y - K*<o»»irfijffl-r * a M-ea^owst^jttf) 

Lt, <b^&ta;g^;£ (CVD;i) VaSMtXMK^Rl:: 



*K<b*a^JS»t LTfT&5 CVDJil4 % fifcJUitJttf 
£*VCl*«. 

[000 3] Clfl>*5<fCVDffi|Zj:*»ibiaigaaH* 
(DSI^^;i|zfclx-Cii^flgffl$H^II*4<b^feji: LT 

i*. K<b*a«*(*s«i*-r*ft5E*a)i8--s;^r hMb 
y-b a-c u-o&comttyimmmibcDm&miz 

it. Y ( t h d) 3. B a (thd) 23itzt£B a ( t h 
d)2'Phen2, Cu (thd) 2^^W^^lliH* 

mm (moj!?4) & ^ttffl a? *trt^* ct hd=2,2, 

6,6-f^fK5-^^y W . C*i b(&^t8£IB$S«;J5 

*4i*sa"CHt*a>iS3|f4-efcy. 2 o 0-3 o ccicapsft 
f <b c: <t fr ct: yB5L>»**#tts^-r^. h*4<d«js^*d 
rftftrafcff5tta^i5»<DaffiagEfts?ic«*:y»*3iaip 

Kp^^> (thf) % -fv?D/V-;k h;ux>. 

[0004] ^fr*<D : &i*mnte. msiz^^otec 
vDffliWHmgn ooi=j:yini»*ftStL. * 

y&**U CVDj*lC«fcoTSJ£^.-V>/<F*3lzKiaLfc 

s*to)a® icsic^fisa ^ Jtw * - 1 v s ^co y- 

B a - C u -o XKIbttfittilltt b *L « o 
[0 0 0 5] U5|Cfi, '&&<DcvDm&&mm&%i 

*K»*«nb»i 5 orticsar*j«{*is#4«i»«i 3 
(ft$g-r^^^bi§i 5 ot^6«»«rts*i*. 

[0 0 0 6] ^(*®#4«t*&g 1 3 0(1 ^Sl^B^#b|c 
cky-WWl O-l 3 0 8 2 8 4(rj:y ffl3K*tLTL^* 
40)-e. P^«PirSS(*BR#4A<«*&*tt4^*ffl» i 3 1 a 

^3(0*1 3 1 aj6«SMftettl=»AStt4^«l*WA 
95 1 3 1 ^ftSliASPI 3 1 (Dftm&WVmAjVtb 

it 6*i, ^amiAsui 3 i &a>isiHi=a[(*DR»£mb 
r*fc»a>7 h-^-f Xjffx4<««*4i«w«-cjfe*asy 

ttCD7 h7^X*'Xft««1 32^7 h7-fX«X« 
3 20)^«$ayfflA/-CKCt6*l. 7h7-fX* 
X^J&^I 3 2tO)R$MlC^Jffl«1 31 at7h7^fX 

Jfxttl&fln 3 2^^in^:6i/(wv-;u Kt-5->- ;uk 

6 «E BS 48 fig * *i « t r* fc ^ o 
[0007] c:a)ja(*ia*4flt»8i 3 oiitf^xfi-cfc 

y, 3 0S«fiR7T4T X#X«»»1 



(3) 



ttM 2001-316822 



*<-{*Mictt*3F;h.Ti**. fit, c(D»»n»tt« 

Si 3 OX'I*. T h-7^X^TX^a51 3 2(D5fe5g$fid: 
€$fflf 1 3 1 a(Dft«Bffl£^€>->X;H 3 7A<»fit**i 

[0 0 0 8] *fc % 7 h"7-rX**X«JSfiB1 3 2CO$fe3g 

01 3 ia>*RttA*&«*W=aUlLTl**. ^*ffl 
«1 3 1 aCDSfcijSfflWiT h-7-rX*^«t»ffl1 320ft 

IS»flt*&Si 3 0^f*. 3 1a. ^SfflgliASP 

13 1,7 h-7-rX#X{ft$&gpi 3 2&tf*>— jbKtfX 
ftMSfflll 3 3 0)ftjfe«Bffl^*aS:i3i£tSLTl^* o 

[0009] *fciS(*H*4«tfi8i 3 0|zii % 7W 

XffXflWSfiM 3 21= A rS|<7)7 h7-<Xtf7£ftttt 

£7 hT-<X*rxaBi 3 et. i/-ji/hWJS9i3 

3 |= A r ^<7D *«M&f * V—^ K# XflWB 

351 3 9A<»«aF*irL^* 0 MIC%$HS1 3 1 a 

if 1 4 i*<tty»(t&*u 4 Kcl4AnE7K> 

^135 tiSttfSJRfflMFC 1 4 1 atmXZtl&tt 
tilr»(*«»1 3 4A<l|X^^ttfrilX^g|f 1 4 2tfBU 
(*l+&4xri^6. 4MASS1 4 2(ctt*nEE35l 4 3A<S* 

yttit&tirjsy. crcaonsn 4 3**&h e#x«« 

^^S1 4 2(^lrtt$&LT*DlE-r^)C^|C e >:tj^ j£<* 
W»1 3 4$ft«g1 4 1 f^Lt^if 1 3 1 alC- 

[0010] AfbS 1 5 o it. &tta>ftib£ 1 5 1 
C(D«MbSi 5 1 0)mai-ffi«**LTSHbSi 5 1 

& 0 *fc»ftasi 5 1 \zijifei*mnmA$bi 5i a ^ 
fc«LTRit&*LTi*4. SMIW^i 301*. 

*««#36<a(*fll»»A« 1 5 1 af=JRft!l**lSi:£* 
lcO'J>$M 5 3Cd:ot^bf 1 5 1 ^ffiBBttfflfT 
ScfcoKAlbSi 5 oirJSRaFtiTl^So 

[00 11] 1£3K<0CVDffl«(*ai»«tttS«1 00$ 

M^fc»^bttffl«»i*<D«jfiSIH$fflt^r*Ra)»<b« 
3 o^if 1 3 i artiriSSS*L. %mwi 3ia«i: 

ajftSF*lfc«(*l!Rtt1 3 4*»<b»1 SOrtfCPt^L. 

«ii**ifca*ac»i 3 4£tubs§i 5 ort-eAfbSi* 

THr4:tfx£u ca)Sfi**x$BI^L<j:i^cvDJsa 

B<b*ffl«»«:A<»&*L«. 
[0 0 12] 

L«fe 5 itiHH] LA X L. Ht*(DCVD 
fflift(*IHfi«tSSSia i ooizfcLNTfi. ISfi*xA<ft<b 

si 5 irt*«aLra*WH»aiA»i 5 1 iistt:a 



Xtfft&dtU HSCl^-fJ^I^SB'&l 3 1 a<7)$fc3ffi 
ffl»lwJB«#X<DB«rUJ«ii 6 0*<»*|::*raiU %Sffl 

ti3i atfsesy Lrai*w»fl>«i»t«a»Mica 

o TSltt L T fr 5 Z t tfV £ ft < ft * £ l\ 5 t£HA<fe o 
fco Wl=, ^*0);WJS^i1 3 0(4. 7 h-^^-x 

#X8M6«1 3 2atfi/-JUK#7ft»»1 3 3<7)£-5fc 
S$P^if 1 3 1 a<D5fe««l^ift«Lri^fci6l=. 

**ina>ttjsiz<fcy. c*te>o)^izj:yjftaa?4xT«r 
aiLfcw*rttJ8n 6 0^ 3 i a <7>5feaaa#(c 

[0013] ±E<DRH£»»?"4fctf>i:ift 

ib«# x * z t A<nrtBtt c v d mfcwmm® 

[0 0 1 4] 

i*. m»mnwtb»£* mmmnm^izm^^x 

z<Da*«»«tt»^6«»snfc«i*IH»«ft<br* 
S»b8 £ $ HfiS L T ft 6 c v Dffl;WI5f4Mgi7 
or. ItrERttKKtkRVtt* rt»l=a(*IS»*<«»* 

»^ffle»ASua)^na*«iyfflA/r-Ki-j't)ix. wie^ib 

«ai^E*IB«»A«t*»^«fcA<D»a]#XA<« 

»*tt*«*r^**y«a>*ai**x««»i:. r»*p 

xfltisffl t cd m i= $ *i h mvtco* v y t ±rx 
■t^6«ty. wtE^mw. mnsi&i2i*imzmttm 
^mxmzm xzti&kt&iz^ to^mm^m^^m 

a«kymES«b»«ics5aiLr^ftzi:s^«frsc 

V Dffl5af*JH»tt»J6«S±EH«l(D«ft^iei: L/= 0 
[0 0 15] ^fc. »*»2lzEtE(D96eB-e(i, KrEA 
^b8A<. ffiJE;«f*JS*4fifet&S(^mSI**xri9Ei«{*iS#4 
^A^b-T^Ajb^t. ffiEA-lbS&tfaltE^vy T**^ 
tt*afflS*o^*fetofrtt«<b»(D^fflflj&tjcmEja« 
K»tt«»o)n««a)-ttr=ERS4ifcinttt— * <t $ 

Rm L T ft 5 z t $ fc ? & II*H 1 lzEtl(D C V D 
fflj«i*IH»fltlSSSfi*±EHHa>»*^Rt Lfc. ^/c 

mE«nva)ftttffii. ±Efl)A<bSrtiz{iBLri^ 

[ooi 6] H*3l3irEKa)fB^-eii. HE A 
<b^*><. WFEaf*JS»3b<TOE^fflea)5fe«8fflJ^ t>«S A<b 

^««(D3fefflfflA^&HEA<bS(0^»atr(DfaHI*&lt 
TtSfig* 4x« i: t SffE»ftS0)«!»U«8fiSP*t*< 

ra^ btit i** z t &mt r ^is^ii 1 

2lcEttO)CVDfflSA:lH»ttlSSRS±ERaa>«% 
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[0 0 1 7] 

8tt»anot, cvD5f&gi6oi^b»ai 

[0 0 1 8] 0 2l4*«eBlCfiR4C VDffljS#ia»«tt 

an o^^^p^^-rtcDTrfc^o ^^cvdis 

Ml^gllOlt B)1 Sl>*^l2(C7n-r » 
±rt*itfclR»*rxttcVDKlStt«6 0l=fl«&**iT 

CVD5lSCi^HI)o 

[0019] ■3i=a««nicfl(«x(«En[Mttifta3o 
iz^-r^ic. nffi=aft#n»««tt«ft$ti««<D*3 i 

at, ^$3^3 1 a*<»AaF*l4*«*»A»3 1 fc. 

s£«Btt»A8&3 1 a>»«*ftyB^-ettit6*tfcliilf«'e 

5feS»*y«©*»*fXtttt»3 2fc. »4P#^«|ftffl3 

l&fflJ3 3t^&«BS«rt**tfc*fl)rft«. 
[0 0 2 0] ^if 3 1 al4. K«gl4 0^t>iS 

yam < iititiims 4A<M^ir«^^n^t<7)T* 

fcl>o ^««3 1 a(7)^;i(DMi*0lji: L,T(4. ^8^3 
7 5 //mfifi-Cfcy . 0//m-»S//m?I 
JS. «t. l JB*LL^gtLtl*50^m-15O//m8 

[0 0 2 1 ] ±&(D£otj:ffif$,<D%1to<g3 1 a (4. 

*»RTISI=«Mi*»A»3 1 fc»A3*u *a>5fcagai3 
1 c A<s&jffl*» Affi 3 1 (Dftaggfl 3 1 b «fc y «Ub» 5 0 
fflJIwSgaLTL^. ^fc^JBlf 1 3 1 aCD5fc3S£fl3 1 c 
f4l^8#|r. ^ffl#XflWSffl3 2CD5tiS§{J3 2 a&tf^ 

u r 3 3 (D^asai 3 3 a & y mibsg 5 0 hi: 

[0 0 2 2] s§f(B«»Affi3 1 14. €l»f 3 1 a £jfrSl 
ISASB3 1 tf>5fc3§Sfl3 1 bCDJ*J&(4. €if3 1 a<DH 

^375/i mcDii^(D^^ag»A$u 3 1 a> 

<tLT(4. l^g3 8 0//m-390//mM, ^>g4 2 

3 i «i=»A**ifc*iB«3 i a i4. fftirraraftflus 



[00 2 3] C<D^«B3 1 aO>**ep|cl48«S$*ifc 

»(tiRn3 4?-B$MicK»®-r-S);"at£^y cm^es) 

14. ^m^3 1 aO>±fflJ(Djat*:ttt&P 3 1 d^T$fl<7)5fc 

igffl53 i ccDrtgcty ^orasy . ia*4tK&g 
14 0& &&*itzm»aLm 3 4 3b<a*yooaa 
wic5fess»3 i crcjjtya**t*<fe^i=«:o-ci^o - 

0)«fc3feaf£*yA<l9:lt^+i-Ct^i:. 5ft{*lS«3 4 4" 
I^RSWA^SA LTTl^Tt. ft»«l*tt££yi=!l-3fc: 
»»JS»3 4(D»ffi[fr}3|i#±/i<-6fcto. Sfc*g5S&3 i c |= 
* T? 3 *r £ <D £ |» it T? # 4 o 
[0024] ±20)J:9 4Sk1 0 ^m~£fcg^mflJt<7) 

«g*tf6iiB3i a^|rj«{*Jg3|!43 4*iS»-T6 

fcttlzli* i10kg/crr,2(DM«I<l:4^f: 

#k m i i=:*-r«j:3ic:iH»«*&ssB4 oa*&a&y&**L 

r < 6;$f*J!¥4 3 4^Hf3 1 artlzlnBEa*-r4/= 
ftfl!>illEa»*#>^3 5*<«tt«3 5 a ^LtM 
«P3 1 dl=*«aF*fCt^*Ci:*«ff*Lt^ CCDcfc 
5<fAnBE^(*7K>^3 5A<»l+&*LTl^*i:. ;8<*J£ 
¥43 4S81 0 0 k g /cm2-e*0ffi3l»-r4Zit*<-C 
#^>o C0*aii5t;S<*7K>^3 5(-(4. aa»-r-5iH#4« 

(&ttB4 0*<8M«*4 1 «*LT*«**L*. 
[0 0 2 5] 5ftffl**XttJSffl3 2(4. s&ffl«3 1 a <h ^ 

ae»»Affl3 i s»fflr4fc«>(7)^ai*'xA<^jffl«ffiA 
a53 1 to)i»i«ic«ttsti«ta>-e*« 0 jfrsptfxem 

§P3 2^±SJ(r(4. i1[^tJ:5l:^^iMFC 
3 6 a ^Lr»a#Xft»S3 6 3&<8»Stl, JfrSW 

xfl«Sffl3 2P^(r^in^rx?{tt^-e^^cfc5(^ : f§^$ti 
r;u=r>*fx, ^uoa^x. mmis^tet'T- 

[0 0 2 6] 'J 7 #X«|&ffl 3 3(4. fc<*JI¥4 3 4 

j£8B3 2 < t<DRSrai^W*&*ti^tia)-efe4o i3i:^t 
*^I=*^'J T#Xtt*fttt3 3<0$fcfflfflJ3 3 a (4. 
*JX«IMB3 2 0>jfe«|»3 2 a«|rfilltr«ftt"r«»r* 
*-vy T**X«$gg|J3 3$$tMl:LWv 

(4. *V'J7^fflMFC3 9 aS^Lt^'JT^ 
«l»a3 9 3b<«ttStL. +V'J7#7«tt«3 3W:+ 

[0 0 2 7] C<D;"S{*JS*4«*SSS3 014. 

&ft4totfty, tttt»83o*atft«*aitfxtt 

•»32i:^'J7 *fX«M&» 3 3 ltIlM:±Mt« 

^-(*^b$*irfcy. * £i::ciK£i::^«9ifAffl3 1 

[0 0 2 8] ^aJ#Xtt<*»3 2(©ftMlffl3 2 a . ^rV 
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'J7#*tt«£fll3 3a>5te48»3 3 a Stf 5§fflS«Affl 3 
1CD5t^$P3 1 b(4. €tffl«3 1 aO)«S*|pIfC»UT 

isisi^cttaicttBL-ci**. ^a«3 i a<D5t 

3££(J3 1 c(4. »*P#X«*fcffl3 2 0>ftMffi3 2 a&tf 
+ tU7*X«li»3 3(D5fe5gai3 3 a cfcy *SHb»5 
0ffllc^:#<S6tBL"Cfcy. S3lc^*r^<D^tti^^ L 

(4, #J*.I42 0~1 0 OmmCOiESlT'fe^o L 

is. s oa>«s^a>nfli-esa«s«ic 

aSBBdti«. 

[0 0 2 9] ±SB0)J:3«:«Jftflt)ift1*DRM{Klft||3O-c 
(4. ;$<*J1¥4 3 4S;W^P3 1 d^^>€$filfi3 1 a 
rt^-SUSfflrfiEiH-r^i:. ;$<*Jm¥4 3 4l4^«0ff 3 1 
aCDfteffiSBS 1 c(zaLTiaa«(Dtt«BT?S»b»5 0rr 

ii»»ir«tft**L*. -t-LT»a«a)ja(*ia»3 4ttft 

t. ^m^mAS^3 ix.v^mw3 1 a*<»»s*i4(D 
x>mmm f B3 i art$3SEti«jaitjHfi3 4t^aisH. 

$&as3 3(z-assEftr-a6y^t;i:. yrafxMMb 

4o 

[0 0 3 0] fit, ;^*P^Xtt*&g|5 3 2*fcl44rV'J 
7**X«lSgffl3 3(^#5feM3 2 a % 3 3a^b5ttH* 

5Sffl5 3 1 c*<, ^58l#Xflfe*&fflJ3 2<D5fe«BSP3 2 a&l/ 
+ ^'J7^flWSS|J3 3(7>5fcai$Ii3 3 a«fey ti«Mb«5 

offlijir**<ggajLrt^*<z)-e. w«aj4Sw>f+*H»A< 
/j**<«cy, n«fas«if=«fcor^ffl*3 i aa>5fett»3 
i c/)<ae^y-r^fc-e+L/><^u^o 

[0 0 3 1 ] *fc. ^*ffl«3 1 aid*. M^fflMF 
C4 1 a S«^fc8»«4 1 *0J±^;^i*7K>^3 5 
i^fc»l»»3 5atg*Lt, H»«»K14 0A< 
»»*4lt^S. ^<lbft»f3 5a, 4 1(4. P*J®*>< 

014, JMAS»4 2£. AQMIU 3£J|fi§U «tiA$8 

t§4 2i4. #5x«a^a>BKatti=«ttfct,fl>*t«tffl 

£;ft£o *DE;14 3(4. JIRMSS4 2l^|CH a#X^$ 

«a**;:ii=.fcyflMASB4 2P^^*piELriix^§tf 

4 2rti:«fcSiifeat|:IBfi3 4£}gf&©4 1 
[0 0 3 2] HX*ft^S§4 2{zHX^$nrLN^^{*i^if43 

4f4. anr«^»sMib«Ma>fliAM5cKa>*«ift 
Mft**a>«rttbt 6:4 * 5 icnftaa* umsn 



3RKft1fcffl«a(»SrtK'r4«*(zfflL^6tL4Y (th 
d) 3. Ba (t hd) 2*f:liBa ( t h d) 2 ' P h 
e n 2. C u (thd) 2^ ( t h d =2. 2, 6. 6-f Yitfllr- 
3. 5-A7' (D*a*B«{*, tecfetf, fh7tK 
n?^> (thf) , -fv^n/^-;k h;ux>. v 
yjA <2,5.8-Httv/*» *£©*a*«-efc*. 

[0 0 3 3] »«:iafi«te»3 0<DT*fcr4ftjbS5 0 

A<iBIS^Hru>4o Hi &r>*g] 213^^^513. subB 

5 0(4, ffittO)SHb£5 1 <t. SUbS5 OOrtJSIZffiB 

SJt-cjMbas 1 te^mm-* *>mmt— $ 5 2 
TO*S/*^ttri>4o SUb£5 1 iz(4. »»/s**»Affl 

5 1 a*<«f*«»««a3 0«l=ftULrKlt6*LTl^ 
4o *LT*(*JK»ttl»»3 0(4. *(B3tefflffl#A<jfc(* 
JI#4^AS[i5 1 a|Ci|X^^^4<b<htlrOU>^5 3(C 

«fe-3t»fcS5 1 *antt«lcLT*<bB so (::»«* 
tirt^o f Lt±E0)€aff3 1 a (4. -t(D5fe«sa3 

1 c?b^^bB5 1 (^^(cfig^^cfc^lZfliifEcD^ai^^ 

[0 0 3 4] SMb8 5 0onHi:i*. SUb£5 i 
*n«ft-r«»n8ftt— 9 5 2*<f*K$*trL^r, zco^Df^t 

— £ 5 2dc£ y«M*3 1 aCD5fe3g5^5 3 1 

ttfc*(*lH«3 4$Bfaa>aafciinj»Lr»<bS-fr, !g 

irftoTl*4 0 £/-AD8&t — £ 5 2 (4. 5 10^ 

tt6^ ?S(*J!¥4#AS15 i a&tfiSAnn0taS3O 
(D*ft«fcyTffl$a5«fe5lCtBB|ftStLrL^"C, -0>*n 
ttt— £ 5 2lcj:y . JMba5 1 <Dto%frt ti>lz^ 
I^MgASflS 1 aSUlWSft^3 0<D-g(J(DS® 

&<*/jfi¥43iAsii5 i at*imzft%tirz>mm 

# X £Angfc LT«(*«»a>W*r i±S £ BfritT? # £ £ 5 lets 

[0 0 3 5] *fc, mmt — ^5 2(4. j«tt:Jl*4^*&§l 
3 0*ftJ:yTflySa5 cfcdtcEKStL-Cl^CDT?. ^ 
■V'J7^iM3 3.£ftl(»Lr*t'J7*XS J PSlt 

4zt*<r*. ctu^yfUb^s 1 rtS[JcDji*4^rxa) 

;*S(*J1*4^ ASP 5 1 a^bMi5 1^i:^$ti^ 
T*. ;^ft:l^*4^Aa5 5 1 a rtffl|r»ffiLT£fc!H8#X 

[003 6] ^fcgj 1 SU # I3 2(C^-r^5(^ %itms 
1ft»ttttfflS54|:J:y2»||Jh. 2»a*llfc« 

<b^5 1 a)ft»#f*ia2+T«a)ft<bSiSDU (m^b^Saa 

ffl) 5 1 b tttWfi5 4 ^C0r B 1CD|®P H 1(Zj:oriIilLr 
l>4o *LTBMMf*l*, tt^)*R 5 4O>B^£«a>0» 

*^s»b^jsa5i b&m&m&Lxttwfa 5 4^gi^ 

*f^*UP5 1 c^b^ftSS iWcHSStift. ^^b 

^50(4. fHiM^5 3^^LTCVDJ5P5S©6 0(Z}S 
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*4#X*<. ff|i£«5 3^LTCVD5C5gl60l:i 

[0 0 3 7] ^if 3 1 a(D5feiffigP3 1 cfr6ftftt5 
1 W(r{tt^$Hf-;^i*H*4 3 4 1*. (H 1 *fcliEI2*T 

oiz^lnti*. J&&JBCI4 3 4 0)S<b£#:b 

£±j£1r&<DV* ;${*J1*4 3 4<D$MblcKLTI3\ fcf* 
if ¥4 3 4 A<K*4**^ica«b**t4*-ea)PBlic«ib^5 1 

»*Li\, «oTJMb*5 1 1*. ttftttOj&ttHtt 3 4 
A^iS3 1 a(D5fe3SSP3 1 crt^SUbSJSffiS 1 b |C 
fplltr»«|-r-5PBl{z»p8ft*ixT«<b-r««fc5lc. ftSfflJ 
3 1 c^fcftfbasaiS 1 b£T*(DP B 1|^£j/X fcltTtg 
fiKStlSCtkAWSLl^ ^11=3 1 a<7)5fe5Sai3 1 c 
A*6SMb»Stt5l b*-CO)Sg«li. ;$<*JI*4 3 4 0>fl 
IS, meB$ra^f=y<7>;««:®*4a>««&fi, SHb£5 1 <T> 

tfe3 0-1 0 0c mtOBIi: 1 4 C A<»* L l^. 

[0038] &tz. sHbsseu 5 1 b ic(i«8aan» 5 5 

ftm4rfcoT;"$<*JS*4 3 4 £&j££Lftl*ia>"efc:K 
L<, /\XTn-f«* -f>3*;K[W< 

n=jK(*««a>**«nb*js«5 1 brciiisistLT^fc 

[0 0 3 9] VD^gf6 Of*. 53£S<7>fi!£ 

HBtHCfeBSfc)*©-^ Pit (U^bs) ic^o-cm 

«»ttfi|J6 4|CElI**LTl^o SIC. «*f»Affi6 2 

s+t^irttic, g^a^e 4ici*a;tt6 s^aj^- 
^/r^cD^amjWf^sftTfcy. *fc. mxntma 

jcsas e 3 icaa-r « =a aa>#xttt*» e e #1* y 

[0 0 4 0] CVDJ5J£g®6 0(DnaS|C(*. g 

»»A»6 2(DSJJ4*S6 3ffl|;fr(D»tt^&S*r»Hi 
^56 4<DSiCafefitS6 3fliJ*<DfflJ»SH5*D8ftt — ^ 4 

re. *fc. S»»ttifflJ6 4A«ffiS^««S356 9lc^*t 



xa>sub»5 o t»tt*4xfcM5SS5 3A<»aa?tiri^ 

«• C<Dtti»«5 3(DfflffllZf*ffi3»*^*<a{*ia«3 4 

K) A<Klt&tLrt^«. ftfc. ttSV5 3tf>&4>SR$3 v lz 
I*. M**^«»«5 4*<»tttttt*tL. tti£«5 3l*] 

[004 1] *fc % ±ECVDSR?KH6 0 0)l3SfflirSt 

«S7 o *<» it otitis y. s^tK>^7 1 sn^fcE 

*HSISHB7 2lC»tt*tLTl^-C. CVDSIC3SIS6 0 
(DrtSP<7)#X*»ftt?#«i:5l=&oTl^o ll-s C 
VDSIC36«6 Oa>S»*t4j6P6 4<7>»J^fflij|Zli % cv 

-r > v a > K7A7 3 K7A7 4t^b44fttt 

(7)®igp<iijici* % a«6 5*cvDsis3gB6oictit*a-r 

Z)tz£>(DT>^a > K7A7 6 fciSUJ K7A7 7 

[0042] &\z±tz<n±5\zmf&£frtz&{*mm& 
gn o^^lx/•-^<b^)sm^^*<7)SiigSM^fflt^r. 

;*&{*nii¥43 4^m^b^-t±^H*'4^rx^j^rs;5 1 -v>/<6 1 
±lcttfbMa«*!IIOt£»AL. tt{b44g&m«tt$fit£ 
[0 0 4 3] Bilc^-riliftttB^fflt^TKIbttjBW 

^:t«^4^ fciz. MKHflEKo>1EiMttlM±G>ft 
B 'r— ^<7)±ffi iz-b ^ == ^ $ x ai(D 43 ms L r ft 

(C27 6I) ftAr©*«tt»***A<#*LL\, £ 

$^[^cifiL^. ysz (>f7hu^A$^by;m-7) . 

S r T i 03, MgO, A I 2O3. L a A I 03, L a G 

a 03. YAIO3. Z r 02ft if (B-tz^ 5 

L<. zHb>CD^T:t -eS6Byi8Sffi|filte<DSIofc 

[0 0 4 4] *icK<b«affl«»{**cvDSiC(r«j:y4 

fl)£ffll^ct*<-e*4. ccOcfc5ft;^<*Ilf4 3 4 ^ffl 
tLfcft&ll ilx^§§|4 2lc^fc Ltfc< 0 
[0 0 4 5] ±IB(DT 1 -^(7)S^r6 5SfflILfc^b 
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y «#» asij 6 2^b m j£<o&mm&T-& y at? 1 1 1, 

J£iE±j£^6 3rt<DM6 5 £An8&t — £ 4 7 T?fiff£<D 

ps^-v>/<6 1 rtizisya^ HB*i::E*ifl8««7 2 

[0 0 4 6] St* 6 5^J5r£:5 1 A'>/<6 1 rtirasy^ 
fc'ft&tf. M^ftttie 9 6 1 

MIC. iDE8 4 S^btflCMFC 4 
1 a(Ccfcyjft«Sg4 2^e>»(*iS#43 4*»«ff4 1 

^3 5(Cj:y»ttflK«l3 4$0. 1-1. 0ml/»i 
Ka>MT?2§»*3 1 artfCJE&L. ZtLtH»lC*ffl 
#X£>r*£P;tfX&3&&P3 2|r;TbS2 00~300c cm 

ea-eas y at?£ t tic** u 7*^^^ U7*x« 

teffl 3 3(Z;7itfi2 0 0-3 0 0 c c Slfca y at?. * 
fc. l?l^lzJE^ffilSSM7 2£tt!fi£-tf£JS^*>/<6 

<Dl*SiJ;gJt. #<*K*4»Affl 5 1 a OftffiaSftlftfttt 
JSfiflM&8 3 0G>;gj£A<. ±KIK»(D5%(Dft*ft<b;S 
fi<Z>ai^»<D»iB;Ufifcft*cfc5lct — £ 5 2|z<fcy 

* 5 2|::J:y^8ft£;|xft££*i(::SUb£5 1 P^T?(7)J1*4 

#xa>n«ffl)b<i»jts*i*. *fc. cct'ffliN^ig 

3 1 a^LTI^ JSf*JS3|f43 4a)«|fc*l=[tCfcrta6 

^?-ft*<D£^rt^«B«»Affl3 1 ic»ALrj3< 0 * 
fc* a»H»3 40>«ift«sKa-r4»*icfli*T % a 

gA<*«*aaSKD^*fflS3 1 ajffltLr^<:t^ 

[0 0 4 7] -T^it. ;^{*Jm*4 3 4l*^*fflg3 1 a(7)5fe 

ft* fit, «^bS5O(Drtfflic«»**tfcaaB«0)ss 

(*S*4 3 4ld\ ADSftt — 5» 5 2fCcfc yftU»a?tL*ttt 

c+^'jT^is^s^tftftLt mnn* t & y . 

C1(D«»*^IMIH£«5 3**LT#Xtttfc«6 6(ZiI 
»Wf::«*ft<!F*Lft. C(DB$. Nt£«5 3 0)AffiSJK^± 

*cfc5ic±iB*a8ft^aicj:ygBiffLri3<. ccd 

»*#X«l&J|[5 4^€>M**X*«ieLTlB»# 

[0 0 4 8] JRCB^-V>/<6 1 cortSfllcfciNT 

I*. MiS«5 3 0tUPffl»^&**Xffi»»6 6lZtBfcia 

6 3ffl]|C^K]L. SlC±fillS6 3(DI*iSS$iiy. #U*"C 

£4*6 5(Difi«*»»Lr#xi*»«7 oizsi^asti 



ftc<t*<-e£ft 0 Ja±a)riURfflft*ffiSRp B i«ttLrfT 

[0 0 4 9] ;^<*S*43 4cott^fi^^M-T^ti 

5fei=«iyf*itfc^aa*3 i a *<aesaa>«ttfl:izjs 

Hft**B«3 1 a £5g{HBS»Affi3 1 ^6ttU 

a>«»«r(BCfcrta**-r*3s«l«3 1 a^^lfli 
ASH 3 1 ic^A-T^z^fr^y % €if3 1 a 

ft C ft 0 C<7>«fc?l::^fflS3 1 a £3£& 

[0 0 5 0] ±ffi(Dj«{*JB»«ttSSB3 Ofrfeorii, 

^at3 1 B*»Ka»wfti=ttyftc+6*Lfcct«=j: 
y, «(*«»3 40)««sa**H-r*»^ ^h&<d& 

■ ft:fflS?ftaK4<«<« «arMT?&*. *fc. Z(D« 
ojccfctili, »ttflitt3 4 4>ftteB0) 

*HI=JCi:T3E*Sn«»»A<*«l«3 1 a*£l+T»* 

^ffl<ffJfASH3 1 a*5ftffl#X«tt»3 2-^^r-V'J 
7**Xfl«Sffl5 3 3lzoi*TI*Hi:i<D£tefflT?#5(D 

-e. satWH»«»SS6«rts»-r 4»*i=tb^r. 
jfis«ic«fctitf. fi»ft»<b«3ffla*»nassattfi< 

KiTe#fto ±K3IBE»$!»l-fcl*TI** *»CVD 

ffl^{*isJp4(ft^s^^b^jsm©*(75ffi!ifise(cM^ 
■*\ cvDai=cfcy»Ms«a^*»K«att«r«i* 

[0051] *fcza>a(*«»«jftSlB3 0iZcfe4xi<. 

%fflf3 1 a<Z)*5ga5 3 1 c*<*ftfi5 1 rtSUI^ttBL 

rasy. 5fe4SSP3 i c3&<ia»is*43 4s«iar«is»a) 

5^Stm^b;SS<D^lNffi#4<Ofi®;gJSlc*t^*n<6<7) 

■e. 5fe4gsii3 i c(rfci^-ci^*4±rx^ftftB-r^c<t/)< 
tt<. ^aa'&a i a^s«fai«3izj: y ais*y-r4iit 

IS*4#X^ai#xfc-g»i>(i^vUT^ 

^3 1 aCD5fe«aJ3 1 cA<3frffl#X«MSai3 2C05tig^ 
3 2 aW^'JT^RJMlia 3©ftfflffl3 3 a J: y 
tm<b§§5 0ffliJlC^^<3^i±iLTl>^a)T?, WWttl^CO 

ft»ffiw*</hs < ft y . nwafift isj«-r 4 c t *<r*^ 

ft o 

[0 0 5 2] iDi»t-^5 2A<. ;-aft:)l*4(tt*&S 

3 0** c >:yT®l^S5«k ; 5l-i^iS$i^rt^-&(Cr•, 
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%ztrfT-$. cftiz^ysub^s i to&nmntfxo) 

fc&mmmx&s i afrbsutms i ^izmt^^ti^o 
v. &&mnmx^5 i a^wz^ux^tz^ms^ 

[0 0 5 3] SUb£ 5 1 14. %«B9 3 1 a <D5fc*S 

Jt£tf5 1 b^-e<7)raPH$-/£< $>\+Xffij£t!HZ><DX. & 
f*Jf *4 3 4 A<IB»*'xfr «<b * ^-cajMJcftft^ 5 

i (o^eiragg-rsn^p^/ixs < &y, 

[0054] c<D«fe5i=±Ea>ai*B!i»«»aasa3 ore 

[0 0 5 5] 

btifci i <Di*<bttfia»tt©»i6»«£m*T 

Y-B a-C u-0^(7)M^bifejJSaag{*^mT<D & O \Z L 
TffSLfco : &&mnt Lt, Y ( t h d) 3. Ba 

(thd) 2, Cu(thd) 2£ ^JH£t? Y : B a : C 
u=1. 0:2. 7:3. 0 Tr;l£ Lf- £ CD £ T H F;*§ 
&{Z&MLtz&toffim$totti®»\zttmLtzo Z0)fc# 
m$£toE.Mte*lt\z&tt;mm.M F y/njESC5ftt*: 

»Sft«aUO. 3ml/»T!Mfl:«KLf: 0 Z^l 
tnWfz^fflif^i: Lt A r S^*p*Txfltj&fflSfr3St*2 
00 c cmffg^aiy *)7lfXt LT 

a r f*^'J7*^«i»»i:ai2o o c cmfia-eas 

yii/u/fo ±E€«ftLtttrtfttf4 0//m, HS3 
7 5/im0t(DJfflt\ ^^<D5fc^7b>£*-\' , J7 7 # 
Xft»aa)ft«8*t©ftSS5 Ommt Lfc. *fc % 
AnE5S;a(*7K>^lz«fc**Dffi*l4 7 Okg/cm2<h Lfc e 

mic. »ftarto>«aai;*i*ii»»ASBrta)ffl«i4 2 

3 0°C, H^)I4 5 T o r r t Ltz 0 
[0 0 5 6] U±0)tiffl=J:y. 8f*I(KK£«IIH*(::& 

(*K»*aj»«<Da(*«»i: LTSMbSWifn-jeratt 

T^fiftLfclS#4#X (CVD^) iJEf£^v>/\ # fc- 

[0057] *fc % J5ic^v>/<wa)ai*t»«i5aai . 



To r r. »3R**^fltlSa5*>f>G)K**X3SEaS5 0- 
1O0ml/^|r^Lt, SWidffSO. 4-0. 
5//m(»Y-Ba-Cu-Oia)iM &Q«$MS£iESJI 

i»btta««tt:£»^ 0 uzrwi^a 
»y>^aic<i:y ysz c-r -/ h'jOA$^by^z 

7) SEA 4>BM$JIMeL (« 1 cmxg£~3 

Ocmxl|$0. 02cm) £ffll*fco 
[0058] (tb«« 1) B1 X 1^0 2 fz^-Ti«f*Ji$4 

ttibMa«*{ta>Hjttta«ffii^«jsmi4±iB«iiE0i 1 

t^ttlZLtY-Ba-Cu-O^KfbttfiHH*^ 
BLfc. fit, ftlfefll ^n«lcLT»(*DR»a>ilM 

[0 0 5 9] Hjfcfll] 1 (D4:«Ra)fl|[(tJIK»«tttttaa>4l 

^i4. foi*mn<D&it\z&&m$ii*<D±m$: ^ ob$m 
mnLxft? zttfxztzo z<Dffimjix<D±f$.(Dm\z 
tsif&nmmty&ftftit-tyiBto^htefr'itzo 
Jttt«io>tt*a>a*K»«»««a)»*fzi4, «»# 
*<o±f&%mffiLx 2mm?t-otztif&x. m^mm^ 
m<D9tmznffito®itfttmL* ^«»*<ais*y una 

fft (7) Jf * 4 # X (D £ rE £ ff 5 c t A < fcB * #< ft -3 fc o 

[0 0 6 0] Sfc, *!fiWl ftf>i;icit<R«1 T'»«btl 

fc^-^«a)iHb«Ba«aw**. **L-FtL^b«ja«# 

jau A g 3-f^ >^fc$$»smsa+rzr 5 oo 
t-caBtiBBMttatHLraiseKWfcLfc. fir, z 

*lt>K*4*ai*a*-e7 7 KlCJftfflL. n^HtliOT 
(t^7) 0*f^*R*4(DB83MI3Sffiffi (Jc) £» 

««i ■ef»e>*ifc^bttaa»(*(4. 3. 0x1 

0 5 A/cm2 (7 7K. OT) £ 5f{£-T 3 - «t fi<V$ 

tz 0 ^ot, SISfiffji 0)?Sft:Jl#4(ft*&Sefcj:y^p>H 

tzmitvtmnmftit. vtmnttttm 1 o>a«:iB«tttsss 
eic «fc y » & ttfe Wbtt»««(t <fc HVAijiiixu 
(jc) £^l. a(*B««<&s$a<D5tiMZcfe«ffla» 

ttttfl)«l«6iifl:^ofe 0 
[006 1] 

*SBO)CVDffla(*«»«jftjfiaicJ:til<. ;«i*J^*4(D 

«r=oi\ri*Bii:*a)««fflT»**a)tf. 
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SSBcTtSlM-iiidirit^T* «ttIB*4iStttSB<Z>ffl 
[0 0 6 2] &tz. ±SE^fflStt»K35«Rrffilc»y{* 

»*Sfflai:««tict*«T?*4. tot, *%Ha> 

cv Dm&&fc&mwm&mwtfffiz&htzmm<DM& 

[0 0 6 3] flt$M0CVDffl;WBmgI 
tt<. €««A<H«fffl*r=*yBtt*yi-*Cfca6t«: 

[0 0 6 4] *fctti»t— a 

a(*DR»«»»a)** J: y Tffi'JcOttJi] £ B o&o icEtt 

r < *w«#xa>w«uficfcy»»Mici»jhT?#*. 

[0 0 6 5] *fc % KftBtt. 



»Lt«fc**4Cfcm, C ttl= J: y 

' [0 0 6 6] JU±(D«fc5lc*fBB^0)iS<*ia»«»SSBIw 

[BBaMWttlftfl] 

[11] **Wlc««cvDffl«(*IS««tta6B* 

[B2] (§11 rc*-rcvDffl«i*JH»«JSS£«a)B 
[El 3] (Hi jr^-rcVDffi5a{*K»flt*&SB^fl» 

*6*ifca(t«»«M»t*-rKB«aB-eft*. 

[B4] ID 3 (7)&tt:K*4(ft*S»<Z> A - A tllrjti 3 K 

[B s ] ft*cD c v d m&temm&t&mz 
aB"eft«. 

[ft*0>KB] 

i o cvDffliS{*Jl*4«*&^M 

3 o ttttflWtltlftB 

3 1 £&SBSt* ASP 

3 1 a ^Jffl® 

3 1 c «M0)fttni 

3 2 JftJPtfXflWSSB 

3 3 +^U7*X«»> 

3 4 «ttB*4 

5 0 SUbg 
5 i 

5 1 b JMtBBff <8Hbfi<0ttiaJ) 
5 2 flag&t — £ 

5 5 



[IS 4] 



(10) 



ttffi 2001-316822 




(11) 



&m 2001-316822 




(72)fgE£# &m m (72) mm 

F£— A(##) 4K030 EA01 KA25 LA03 
5G321 AA01 DB40 



